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Final Remarks
Despite of different landscape occupation, water use patterns and exposure to
different factors of disturbance, differences between reservoirs were only found for
conductivity (Dm = 1; P<0.05), water temperature (Dm = 0.364; P<0.05), pH (Dm = 0.758;
P<0.05), transparency (Dm = 0.455; P<0.05) and water colour (Dm = 0.643; P<0.05). The
observed differences in water temperature, conductivity and pH might be the result of
the synergistic effect of reservoir altitude, and geological zone.
S. Serrada
Similarly, to other reservoirs located in similar geological and climatic regions (Negro
et al. 2001) it was expected to find lower nutrient concentrations, water colour values
and higher water transparency. These unexpected values are explained by the:
internal disturbance caused by water level fluctuations leading to the resuspention
of bottom sediments and to the periodical exposure of littoral sediments to cycles of
drying and wetting;
external disturbance originated by the combined effects of fire and grazing. grazing
is not only a source of nutrients but also the main cause of fires in this region, since
those are induced by shepherds to obtain better graze. Actually, this catchment is one
of the areas with more fires per year (Rainha and Cabral, 2001);
high slope and the dominant soil type in this area bear a high potential risk of
erosion, with high surface runoff;
small area of both catchment and reservoir
Azibo
The most important source of nutrients  seem  to be:
 agriculture, mainly the intensive cultures in reservoir shore and grazing
recreational activities inside  the reservoir
The intensity of exportation of nutrients from those activities and from sewage seems
to be highly seasonal. However, agricultural and grazing sources of nutrients can
decrease within few years, since most of the farmers are more than 50 years old
nowadays (INE,1999) and that there is a considerable tendency for human
desertification because of the low rentability of agricultural practices. Besides, the
landscape in this catchment is very patchy and consequently there are numerous
buffer areas such as woodlands, meadows and riparian vegetation that can minimise
those potential sources of nutrients. The projected golf course in Azibo Reservoir
shores if implemented might be a important new source of phosphorous and nitrogen.
From the obtained data it seems undeniable that reservoirs can be regarded as
mirrors of the surrounding landscape. However, there is a lack of data concerning soil
nutrient retention capacity and erosion rates. Such data are fundamental to develop
export coefficient models adapted to these areas, allowing the correct estimation of
nutrient and pollutant inputs, and to make possible the development of correct
management measures for these reservoirs and the surrounding landscape.
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Table: Physical factors recorded for S. Serrada and Azibo
reservoirs. Are shown minimum-maximum range; mean and
standard deviation in brackets.
Figure: Seasonal and inter-annual variation of Total phosphorus
(A) Soluble Reactive Phosphorus (B), Nitrate (C) and Chlorophyll
a (D).
E
SERRA SERRADA
• No villages
• No agriculture
• No recreational activities
• Moderate grazing (sheep and goat)
• Wildfires
AZIBO
• Several villages (1500 inhabitants)
• Agriculture (extensive and intensive)
• Recreational activities:
10,000 tourists and 1000 anglers per year)
• Grazing (sheep, goat and cattle
2000 2001
S. SERRADA
Water temperature (ºC) 1.46-21.39 (12.51/6.59) 2.70-20.19 (12.90/6.46)
Dissolved oxygen (mg/l) 7.38-12.42 (8.55/1.45) 6.20-10.72 (8.55/1.49)
Conductivity (µS/cm) 4-10 (6.94/1.84) 3-8 (5.95/1.61)
Water transparency (m) 4.50-1.00 (2.66/1.09) 1-5 (2.85/1.14)
pH 5.77-6.56 (6.18/0.28) 5.95-8.34 (6.89/1.03)
Water colour (Pt units) 0.44-46.35 (17.39/14.27) 5.24-35.45 (18.55/9.36)
AZIBO
Temperature (ºC) 5.58-24.7 (16.52/6.13) 8.06-23.83 (17.16/5.73)
Dissolved oxygen (mg/l) 7.54-11.53 (9.09/1.06) 7.21-10.78 (8.99/1.33)
Conductivity (µS/cm) 51-81 (69.87/11.09) 43-66 (56.23/7.64)
Water transparency (m) 1.5-6.0 (4.72/1.25) 1.5-5.5 (3.50/1.14)
pH 6.71-8.05 (7.33/0.37) 6.64-8.36 (7.40/0.81)
Water colour (Pt units) 0.0-9.02 (2.82/3.02) 0.0-21.81 (6.21/5.66)
Introduction
To assess in what extent the environmental quality of aquatic systems reflect
landscape features several water quality parameters were determined in two
reservoirs. Concomitantly, the surrounding landscape was characterized and the
existing potential sources of phosphorous and nitrogen runoff were identified and
when possible estimated.
S.SERRADA AZIBO
Location Latitude: 41º57’12’’(N)
Longitude: 6º 46’ 44’’ (W)
Latitude: 41º32’50’’(N)
Longitude: 6º 53’ 38’’ (W)
Altitude (m) 1300 500
Geology granitic bedrock schistic bedrock
Mean annual precipitation 
(mm) 
1300 800-1000
Watershed area (Km2) 6.7 89.0
Reservoir area (Km2) 0.25 4.10
Total capacity (m3) 1680 x 103 54470 x 103
Max. Depth (m) 18 30
Mean depth (m) 6.72 13.2
Water level fluctuations (m) 8-10 2-3
Year of filling 1995 1982
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Results of MDS ordination 
Potential external sources of nitrogen and phosphorus 
to S. Serrada (A), Azibo (B). (?? means non quantified source)
Agriculture and grazing in Azibo watershed (C)
(INE,2001)
546
85
650
657
144
cereals
potato
dried fruits
olives
vineyard
935
1286
568
2235
woodlands and scrub
meadows
fallow
extensive agriculture
494
5766
531
cattle
sheep and
goats
pigs
0
50000
100000
150000
200000
K
g
/y
e
a
r
A
g
ri
c
u
lt
u
re
G
ra
z
in
g
S
e
w
a
g
e
A
n
g
li
n
g
B
a
th
in
g
N P
0
1000
2000
3000
4000
5000
K
g
/y
e
ar
A
g
ri
cu
lt
u
re
G
ra
zi
n
g
S
e
w
a
g
e
A
n
g
li
n
g
B
a
th
in
g
w
il
d
fi
re
s
???
A
B
C
